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(57) Abstract: Preventives or remedies for 
Alzheimer* s disease or amyloid protein fibrosis 
inhibitors containing, as the active ingredient, 
compounds having the following general formula 
(I) or pharmacologically acceptable salts thereof; 
and nitrogen-containing heteroaiyl derivatives 
having specific substituents, which are useful 
as preventives or remedies for Alzheimer s 
disease or amyloid protein fibrosis inhibitors, or 
pharmacologically acceptable salts thereof: (I) 
wherein R 1 and R 2 represent each H or alkyl; Z 1 
and Z 2 represent each H, alkyl, alkoxy, haloalkyl or halogeno; Z 3 represents alkoxy, SH, alkylthio, NH 2 , mono- or dialkylamino, 
OH or halogeno; Z 4 and Z 5 represent each H or halogeno; and A represents 4,6-pyrimidine-l,3-diyl, l,3,5-triazine-2,6-diyl, etc. 
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£fc#£T£*A«©£3^jfcj£#'"e&£K 3 975S4 3 75 /K^Sfc** 

£<h/^fg££ftT^£ [Ann. Rev. Neurosci., vol.12, 463 (1989)]. 
SSfc, 4 0fl©7$y»*>&^*A3- (A/3 1 — 40) 

ca^ 25—35) a*, in vitro <Dn%i%7?7 y hmmmwmMMzm 

&'*tfB£i*\ $JJ&£>MTT [3- (4, 5 — d ime thy 1 th i azo 1 e — 2 — y 1 ) -2,5 
-diphenyl tetrazol ium bromide] a^££#&Wfc4£TS 12:5 d 
tlTViS [-en-6ft Science, vol.250, 279 (1990), J. Neurochem. , vol.65, 
2585 (1995)], 

AiS lc£DMTTM7nt!#ffiTT£iM£ Ltd tfilxJf, ?y hJ&JiiSM 
ttgfHJg* P C 1 2M, He L a«l|jB*#*¥tf &n$. Lfcj&^TJinSO 
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— fi$fg3£ (long-term potentiation: £JT, LTPtffil") tit, M 

*nt^S[J. Neurosci. Res. vol. 60, 65 (2000), Proc. Natl. Acad. Sci. 
U.S.A. vol.95, 6448 (1998)*]. M\Z, A 0 SMHIIBSa-frfc h5>*$? x = 
y*^*Xfc*V>T%>, *JB5T©LTP^jE»T«>^tttttbT»tt*nT* 

[Science, vol. 274, 99 (1996)]. 

ztfrz.Aeiz&vmmznznMMMiztttzmmftRzmizKzmn 
ask**, ttsift*ft«»«f «^«^ bttt, cns-c, 

U 7 r >tf>'>[Biochem. Biophys. Res. Commun., vol.204, 76 (1994)], n 
>3Vy KCProc. Natl. Acad. Sci. USA, vol.91, 12243 (1994)], AZ3 6 
04 1 [Biol. Pharm. Bull., vol. 18, 1750 (1995)]*dtftJ6tlT^5. 

■ Xtffcj:*, »*i:*»5LTPi*s&ji|ij|jf-5fl:^i:i4(-) _ 

huperzine A [Neurosci. Lett, vol. 275 (3) : 187- 190 (1999)]fc2#fcft 
— l $WLtf)f2iBBMi£% tvTM'nLtcy $ p-f Hit ©JlMfh ft 

©AAae&£*«**[«A«, Sipe, J.D. Annu. Rev. Biochei. , 
vol61, 947-97(1992)&£#{$] 0 
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Annu.Rev.Biochem., vol61, 947-97(1992) & 

TV>£ [Pike,C. J.et. al. J. Neurosci. , vol. 13, 1676-1687(1993)3. 
#*n&ftTV*5 [Lorenzo, A. et. Al. Nature, vol. 368, 756-760 (1994) ] 0 

p-f Hae©«iia*tt*fti«!ib*itft:*aiiwu5*t#A6n*. 
»m*i©e^, ^^^M^a7"'j>ft75D^ K-^>x, sj^tt7^p-r H 

£J&te7S P-f iS#fW^7$P-r F— >X, fAtt7 5D 

7x;i/h-ta^, ^H^iBfi* x^i/H-, ¥ttftttft& -f>xu; 

h—>x&£075 p-r f—>x, $?£b< r^yA^ry-*, 2^ 
a*TWg7sn-r f—>x> *&&7 5 p-r f— >x> ^p-r^7x;i/ 

S^y^H (W096/28471 &«K 7> b 7tf P &SM£$n*<f § / -7 
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#-T>b55s9V;>mm* (W098/32754 &*), WfcfcfcfcWr*^:* 

j-y$u>mw& mm¥9-9 5444^*), ^v^u^y^m m 

^2000-19878 WmbtlT^Zo Fgfi©*T# 

tA^Iift^i^Jtsft^ibTS, iAiS 5 [Nat. Med., vol.4, 
822-826 (1998)], PTI-00703 [Neurobiol. Aging, vol.19 (Suppl 4) 1070 
<1998)]jWD&ttTV>S. VfrVy &©fc£*tt, *56W©75 D-f Hg 

M^SHSIiiafc^^Ttt, 3 - [[4 - [ ( 2 - 7;i/^P - 5 - 

^f^7i^)7^]-2-t:ij§i;-^7^]-7i;-;W4-[[ 

6-[ (2, 5-i?/7DD7i-jl/) 75/]-4-tf U 5^-;H75y]-7 

xV-MW^ffi^t^ii^l^^nT^D (WOOO/12485, WO 
00/12486&««), £tcmm<D4, 6-^U;-tf>J5^>ii#^> 
feJBSWTS^tfH^SttTtriS (tt*¥9 - 5 0 6 3 6 3). 4, 4 

' -[(6-^^-2, 4-tru$^>s?<^) ^s;]^7i;-*, 

4, 4' -[ (6-73/-1-. 3, 5-hU7i?>-2, 4-^-f;V) 
/]fcfX7x/-;i/RtX4, 4' -[2, 4-tfU$^>^-r;i,^-r^/]HX7 
xy-^ttifffflXttRH I V*JB****i:fc*t||SR3nTV>*[J. 
Indian Chem. Soc. Vol. 58[5], 512-13, (1981), Acta Cienc. Indica. Chem. 
Vol.llCl], 66-70, (1985), J. Med. Chem. vol. 9(3), 423-4, (1966), WO 
99/36410, WO99/50250] o 

»tATPt4«t8S**jH*f«i*T**^-tfOltfPJIt#b, 

r;pyA^^-*»«)»«fc:#«T*«i:i:3&t||**nT^* (wooi/25220 
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R 10 RtfR 1 1 fct, tK**^, C.-C.TJP*;^, c,-c, 

t^^s, c 1 -c 6 T;v+;i/^^x» ; ey-%)b<^^-c 1 -c 6 r;p 
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±fB5S*> R 1 * R 2 > R 3 > Z x > Z 2 , Z\ Z 6 RtKAtt; Iff j£b 

R 1 , R\ R3, R 6 , R 7 , R 8 , R 9 > R 10 , R 1 1 * Z^tfZ*© 

rc,-c 6 T;i/+;v*j xteR 3 , R 7 > R 8 . R 9 > z 1 , z 2 , z'Rtfz 6 © 

;k ^dt:jk ^v^dhjk 7^;k -fv^K s-y^;w t-7^;K 
i -^^r^w 2 -^j^^k 3-^^;w^;w> i. i 
-^^^;i/ynif;K l, 2 -s^^i/Pt^W 2, 
i -x^;i/^Dif;i/, i -*3\jws>?jk 2 -*^;^>^;i/> 

3 -*^;i/^>^;k 4-^^;v^>^;u, 1, i--s?*?)V79-fr, 1. 2 

1. s-**^?^;^ 2, '2-3?^^^^. 2, 
3-$>*3\fc:/3\fr, 3, 3 -v^^^jk 1 -x^;v7:p;k 2-x3=- 
i,i t 2 - hU^^;P^Ptf^x«i, 2, 

R 1 , R 2 > R 3 > R 9 > R ,Q ^R"l:*tt57^Mt7 
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R 10 ^R 1 M^it§7JWSt7;^^^io7;^;Wfco^ Tf t 

Z 1 ^Z 2 0rAD^c r C e 7;^j0C 1 -C 6 7M^Jt 
7**D;*5F;i,, ^DP^iK y^n^jK hU^DD^, 1-7 



WO 03/045923 



9 



PCT/JP02/12265 



3-)V, h>J7JP*D^^I/, ^DD^^k ^^DD^fJk hU^PD/? 
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R 3 , R\ R 7 , R 8 , R\ R"\ R-'R^Z 3 © rc,- C 6 T;i/^;i/^^^J 

mx\t. *^)V?-jr, x^;i^:t, yptr;i/^^-, -T v t*d miv^ht, 7^)i> 
r\ r l0 , r" rc;z MccfeiTS^^-T^+^soy;!/^;^^^^, #ji 

R 3 , R\ R 7 , R\ R 9 , R 10 , R l, XtfZ s © rq£ / - U < »S? - C , 

-e 6 r;p^;i/T$y^j ©c.-c.r^^fiu^tt, ±fBc,-c 6 (D7;i^;w 
S£|wUi0t>cDT& flifcif, / x^;wt5/, ^dw^ 

7^/> x^ji/ya tf;pr^/x«^yDtf;v7^y*Tfet)#, r 3 ;ri;r 
9 £Bfc#, ^f;v75 i^ysyxii^^w^yst^ 

$6fc»jtfctt, /?;i/75;ii?ib§, R 3 RrXR 9 ic^tt§ ; e/-fe 

-c, 7;i/*;V7s- /st&D, ssicfrasfctt, 
;p7^/^t&&. 

z 3 «, ffsu<ttc-c 4 7;P3+>'S, c 1 -c 4 7;i/^;p^^sx«7jc 
Stf^©-^:^; (i) xfct (vii) €Wr***9i©-ft:^*fc*^T, Mlc 

1) R'&tfR 2 ^ ^^tSt, 7K^M^X«C 1 -C 2 7;i/^;i/ST^-5^b 
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*D, R 4 ^\ 7KijtMTX«-hogT&3„), a (in) & + % 

(IV) §tt5S (;£<K R 7 RtfR»#, **K^XttC 1 -C 
2 7j^JHTS§.), 5S (V) + , R«#, C x -C 5 7^^ 
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R s #, *JMHPT?*0, R 6 ^, *^XttX^;W£T*S.), £ (IV) fc 
(5fc*, R 7 RCfR 8 ^ tK^M^T^^.), S (V) <5S 

<K r 9 ^ c 1 -c 5 7;p^;i,, c 1 -c 4 7;i/3+^x«c 1 -c 4 7;^;i/^ 

^STS^J X*« (VI) (5£«f«, R 10 2fctf R 1 1 

5) A#, 3£ (II) ft**** (5*+, R 3 ^ tKJMHN C 1 -C 4 7^;P 

xtt7$;it^D, R 4 *t, **ir?xtt=ho£T?&a.h xtta (v) 

6) A#, & (II) £#^3^ R 3 ^ X5^ 7U\Z)V, <V7D 
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R 9 ^ c 2 -c 4 7;i/^;i/«T^§.) TSSft^i, 

7) Z l fttfZ«# ? *iIfX^7fi07^H?, fi*f f ■ 

>b v < itc x - c 2 7;u*;pst& b 
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1-1- 1-27, 1-29- 1-30, 1-32, 1-36- 1-37, 1-40- 1-41 , 1-56, 1-58, 
1-60, 1-62, 1-68- 1-69, 1-71- 1-72, 1-74- 1-75, 1-86- 1-109, 1-1 1 4 
- 1-1 1 6, 1-120- 1-122, 1-127- 1-1 36, 1-147- 1-153, 1.155-1-156, 

1- 158- 1-165, 1-173-1-175, 1-178- 1-183, 1-200- 1-203, 

2- 1- 2-3, 2-6-2-8, 2-1 1- 2-13, 2-1 6-2-18, 2-21- 2-23, 2-31-2-33, 
(2-36-2-38, 2-41-2-43, 2-46-2-48, 2-56-2-58, 2-61-2-63, 2-66 
-2-68, 2-71-2-73, 2-76-2-78, 2-81-2-83, 2-86-2-88, 2-91-2-93, 

2- 96- 2-98, 2-101-2-109, 

3- 1-3-3, 3-6-3-8, 3-1 1-3-13, 3-16-3-18, 3-21-3-23, 3-26-3-32, 

4- 1-4-3, 4-6-4-8, 4-11-4-13, 4-16-4-18, 4-21-4-23, 4-26-4-28, 
4-31-4-33, 4-36-4-38, 4-41-4-43, 4-46-4-48, 4-51-4-53, 4-56 
-4-58, 4-61-4-63, 4-66-4-68, 4-71-4-73, 4-76-4-78, 4-81-4-83, 
4-85-4-88, 4-91-4-93, 4-96-4-98, 4-101-4-103, 4-106-4-108,^ 
4-11 1-4-113, 4-116-4-1 18, 4-121-4-123, 4-126-4-128, 4-131-4-133, 
4-136-4-138, 4-141-4-143, 4-146-4-148, 4-151-4-153, 4-156-4-158, 
4-161-4-163, 4-166-4-168, 4-171-4-173, 4-176-4-178, 4-181-4-183, 
4-186-4-188, 4-191-4-193, 4-196-4-198, 4-201 -4-203, 4-206-4-208,^ 

4-21 1-4-225, 4-228-4-230, 4-233-4-235, 4-238-4-240, 2-243-4-245, 
4-248-4-250, 4-253-4-255, 4-258-4-260, 4-263-4-265, 4-268-4-270, 
4-273-4-275, 4-278-4-280, 4-283-4-285, 4-288-4-290, 4-303-4-305! 

4-308-4-310, 4-313-4-315, 4-318-4-320, 4-323-4-325, 4-328-4-330^ 

4- 353-4-355, 4-358-4-360, 

5- 1-5-7, 5-12-5-17, 5-24-5-29, 5-35-5-40, 5-46-5-49, 5-54- 
5-57, 5-64—5-65 

1-1- 1-6, 1-1 1-1-12, 1-20- 1-26, 1-30, 1-71, 1-87, 1-89, .1-91- 
1-93, 1-100- 1-106, 1-127- 1-131, 1-147-1-150, 1-152-1-153, 1-1 55 
- 1-156, 1-161, 1-173, 1-178- 1-181, 
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2-1, 2-6, 2-11, 2-16. 2-2K 2-31, 2-36, 2-41, 2-46, 2-56, 2-61 , 

2- 66, 2-71 , 2-76, 2-81, 2-86, 2-91 , 2-96, 2-102- 2-107, 

3- 1, 3-6, 3-11, 3-16, 3-21, 3-26-3-28, 3-3 1 ~ 3-32. 

4- 1, 4-6, 4-11, 4-16, 4-21, 4-26, 4-31, 4-36, 4-41, 4-46, 4-51, 
4-56, 4-61, 4-66, 4-71, 4-76, 4-81, 4-85-4-86, 4-91, 4-96, 4-101, 
4-106, 4-1 1 1, 4-116, 4-121, 4-126, 4-131, 4-136, 4-141, 4-14"6, 4-151, 

4- 156, 4-201, 4-206, 4-211-4-222, 4-263, 4-303, 4-313, 4-353, 4-358, 

5- 1- 5-6, 5-12- 5-17, 5-24—5-29, 5-35- 5-39, . 5-54- 5-55, 5-64- 
5-65 

1- 1, 1-2, 1-3, 1-4, 1-5, 1-6, 1-22, 1-30, 1-71, 1-161, 1-173, 2-1, 

2- 11, 4-6, 4-11, 4-26, 4-31, 4-36, 4-81, 4-212 £ <k IK 5-1 

1-1:N,N' -bX (3-hHn^i/7x^) b U ^ & > - 4, 6- i?7 
5 >, 

1^2 : 2-*^;i/-N, N' -bX ( 3 - b H D ^ 7 x b U 5 

>-4,6-> J 7$>, 

1-3: 2-X5 1 ;i/-N,N' -bX (3-k FD^i/7i-JH b.US>>> 

1-4: 2-7 p Dtf;i/-N,N' -k'X (3 - b Y- U i/ J ~ )V) b U $ S> 
>-4,6->>7 =• >, 

1-5: 2--T V7nb;l/-N,N' - bX (3- b H P * v 7 x - )V) tf U 

1-6: 2-y^;P-N,N' -bX (3-b HD^'>7x-;i/) bUSS?> 
-4,6-i?7S >, 

1-22 : 2-7$ / -N,N' - fx (3- b H D * :> 7 x ~ )V) b U 5 v 
>-4,6-^7^>, 

1-173 : N, N ' -t'X (3- b H ->7i-JI/) -5-nhDb'J^v 
>-4,6-^7$>, 
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2-l:N,N' -b*7. (J-tHa^J/7x^) b U $ z? > - 2, 4- 5? 7 

4-6 : 6-X5P^-N,N' - bX (3- b F O * isy x - )V) —1,3,5 — 
h U 7> ? >-2,4- ^7$ y 

4-ll:N,N' -tfX (3-k HD*^7x-;W) -6-^0^-1,3,5 

4-26: V^JHN, N' - bX (3- b iZJH -1, 3,5 

- h U 7^>-2,4-^7$ > 

4-31:6- s -7*^;i/-N,N' -bX (3- b HD^-/7x^) -1,3,5 
-h'J7y>-2,4-^7S> 

4-36:6-t-?3 1 ;l/-N,N* - \dX (3- b H D * ~> 7 x ~ )V) — 1,3, 5 

4- 212 : 6-X^;U-N,N' -b*X (3- b H D * *y - 4- ;* 7 x n 
)V) -1,3,5- h U 7^>-2,4->>7^ >RZt 

5- l:N,N* -b*X (3-bHD^->7x^) b° U ^i?>-3, 6- 5? 7 
5 > 

2-^^;P-N,N' -bX (3 - b F O * 7 x bU5>>>-4,6 
-> 5 7$>R^ 

N,N' -bX (3-tFD^7x^) KU^>-3,6-J?'75 
>• ' 

m& (vii) (vim rmtsnz^^m^mmmmmmmz, &*ut 

(fll&fcf, S&ftRgO 0/ 1 2 4 8.5#/O71/^h), 
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±tE5£*, R 1 * R 2 , Z l > Z\ Z\ Z\ Z 5 RZ>*Ate, ffim<Db<D 

trnMrnz^h, x^tfx 2 **, ADy^ig^ (^Fit^n, m.mm^, 

^A-nglt *?£14iMJ*> -$5£ (ix) §ft§An^>{b 
^ti^-is^: (x) $tt§75/7x/-ji/its^$t> -jfta (x 
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*X©«, BfSfc<fcDifta, WAtf, h'Jx^7$>, N - * 5F ^ 

t:u^>, 4- (n, N-^^^;P7$y) tru^>©«fc 

200 < CT& D, JfjSfctt, 501C75S 170t:T&3 o 

ftJb&V^&l (M;U£, ^>i?>, x-^;K ifif fi) T&fflU 
tsaia^xg tift£4b#t# s ft 3 „ H £ ftfc @ ftfc^tt 

ISA- 1 igTiffl$n§7$;7i;-jH (X) &*ut;<&#j 

[J.Am. Chem. Soc, vol.47, 1712-1718 (1925), 
J. Heterocyclic Chem., vol.26, 1255-1259(1989), Synthesis, 
1446-1450 (1997), J. Chem. Soc. , 3017-3020(1949) , J. Chem. Soc, 
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2426-2430 (1951)] fc* C fcgjg £ tl 5 . 

iA-2i@ft u&jfc&m ( i ) zmmTz>xn~e& o> -is a (x 

I) ^tt^ft-^lJl^-^ (XII) St1-§7$>1§, SIA-1 

^fc, te^tt (x) tit&m (xii) it^m^m^, /\py>ft 

(ix) it;n:^l, 4b£$& (x) 2^e;i/^± 2 ftS 

(I) ss^nt^ts. 

ia- 2xsTfflVisn«-»5S (xii) *^-r^>7^ &m 

fli "d ® "C <5 5 ^ > & $B i£ [Synth. Commun. , vol. 30 , 3639 — 
3644 (2000)] £2PDT^M til £ft£o 

iA-Hgt«ffl$n5-^ (IX) **-T*<b-&«K:*ViT, A 
#5$; (V) $tt5St$!3, R'^C^C^MJUTS'Sft^i 
(IXa) TBBB^cfc iofblltS £ t^tf 5. 

B& 




(XIII) OXa) 

^B-lI@[t [He 1 v. Chim. Acta, vol.33, 1365- 

1369 (1 950)] fcJpCSlST* ^JSttiMJ A + f>Oi5 
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T«&£„) -*S!5£ (XIII) $tt§hUAnhiJ7^>|^|i$ > 

x^Y^^y^A^D^ K © J: 5 &*« v 5/ V A K m ; h'J^f 
ftilMttttX ; Sfeli^^fjl/iUf^AOi^^tiiii ; tzar 
5.) - 7810 755 5010 (Jjfcfctt, - 30 < C7iS30 < C)T, 1 

Ha- ligT&jBStts-jea (ix) s^-rste^tofct, TIBcs 
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OH— A — OH 
(XIV) 

±135$+, x 1 , x 2 rua\$, m^o)h<D tmMm&^T* ■ 

|C-1I8». ^ftlO^ttCl. Org. Chem., Vol.17, 1320 - 
1327 (1952); J. Org. Chem., Vol. 18, 653- 656 (1953); J. Am. Chem., Soc. 
Vol.79, 2230- 2232 (1957) ]Kl2pC 3 V , fcfcfll * ft 

(Xiv) stt«ft^*€AD^>ftSI (fiA.fi, ^^-x;i/^n 

*fcff*fc»**3'*fcU >T&&.) 2 0^755 1 8 0 "C 

«, 7 O'C^Ml 5 0*C) 1 «fK75S2 4«fK 3P#f!fi 

75S5P«) Rft**SC:tK:«fcDfft)n*. fc*, *'*»!©*£«. 



£c-iig 
^ x 1 — a — x 2 
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*$89i©-jK!5t (i) *wr*'g'S5*»stt*iRfl5-&«afcn-€ : ©si 

ttM©*«*tofctt*sn*R#»K U tesau *y 

b< tt£»isfcj:a#fcp«jfcft-£'r* z. tarns &. 
nn6©«ae v gt»*-(HAtf, est, t>- h- 

& ; W£»*;P>"^A©«fc5«:»6m^^©«l»*JR»»JS#W , S ^t^T 

-mnm mz\t, xf7u>t, xfrij>»*jk>^A, * 

F^U*;h'-X7y^7, **-f Wk ©J; 5 fc 7 v V *m ; am ; TP fcf 
>m ; b U ^A©<k^ feSSfl ; ^'Jn-Jh 7 7;H ; ^gf 

tth'J«7A ;DLD^>>; 7 # U ;PWE»> h U »> A , '7 tf U Jl'fltft 
T^*^#A©<fc3fc7'7U;P5iSEm& ; 3£^7jc?n^ © J: 5 ft 
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^Kii$nfcx>y>"fe;uD-xm§^tf Ki^ts,), aft an (#! 

$ItliXfM;^na^^;»jl/. ^> v;i/7JWn - ;K 7xx 
)Vx.^)VT)Vu-)V<D^oU7)Vti-)Vm ; mb^>1? )VU - # A ; 7 

®M OTIS 1 mg (£? ilfcfcJ:* 1 0 mg), ±R| 1 0 0 Omg (jfrSUcfci, 5 0 

omg) ' nu^oTPio. 5mg mmtzu. 

5mg)> ±©5 0 Omg (jfrjfifctt, 250 mg) ^iAfc^bt, 1 BSD 
1 75 M 6 E!3£#K:jfcDT##TS 

6 -X^;U-N,N* - tfX (3 - t HD + ->7z^.) -1,3,5- 
h0 7^>-2,4-e?75> (09*fc'&tt#*l4- 6) 
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(1A) 2, 4 DP - 6 -X^;P- 1 , 3, 5 - h U 7>>> 

^©^[Helv. Chim. Acta, 33, 1365 - 1369 (1 950) .] \Z sp £ t«IH 
fc£fc£W«Lfc. "T 2,4,6-hU^DD-l,3,5-hij 
(4.61 g,25.0 mmol) £^>i£> (50.0 mL) tgifffliiTgi 

£©**£ft#Lfcflt 6 , I^mmyDSF (3.0 M X- 
^^JStt 10.0 mL) *2 0&*ttTlMfcJn*, **T5te3 0#ft 

KfeMizmmmitr >^-ry A7kmm (2 o.omL) *jo*ft#u 

(20.0 mL)T> &V>T, HfiI^^7K(20.0 iL)Tft*L, **«n*T^* 

(2.67 g, m) 0 

(IB) 6-X^;P-N,N' -fcfT, (3-bFDtJ/7x = W -1, 
3,5-hiJ7y>-2,4-^7$> 

3-T5y^xy (2. 18g, 20 mmol) £1,4- >^^-y- > (20. 0 
■L)fc**Lfc«, 2,4-^Dp-6-i^-i ) 3 i5 - M j 7 j ? 
>(1.78g, 10 mmol) *MX. S^HIT \ 1 0 0 t)T 3 tfWft^Ufc. 

^7>r- (*ttJ**:ttft^5 i ^>/^^y^;p = :20/ K v / y) £ 
ffiHTflffiU *IBB«^^%§»fc(2.26 g, JK*70^) o 
'HNMRX^ MKDMS0, 400 MHz) , «5:1.29(3H, t, J = 7.6Hz), 2.68(2H, 
q, J = 7.6 Hz), 6.59(2H, d, J = 7.2 Hz), 7.04(2H, brs), 7.13(2H, t, 
J = 8.0 Hz), 7. 18(2H, d, J = 7. 2 Hz) c 
TXX^ h )V (EI) , m/z: 323 (M + j e 
(MmM2) 

2-X^;U-N,N' -fcfT, (3-hFD + i/7x-JP) lfUS$>>- 
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4,6~i?7=i> 1 - 3) 

(2 A) 4,6-i;^DD-2-XfjHfUv^> 
&&©7j}£ [J. Org. Chem., vol.18, 653- 656 (1953) .] fc*P UTIHSSl 
VTco TUt>%> 1 H- tf U ^ V>- 4 , 6 - ^;t>(1.40 g, 

10.0 mmol) teifiSUfcOiHtJfrXJfr U JI/ (6.34 mL, 70.0 mmol) SrjD^., 

^$^M^<^v^c^ (200 g) «ficinA> #c«u fc&mmvtcm, r 

Hb, ^©7jc(20.0 mL) #V>T, Igfn^l&zK (20. 0 mL)Tife#L, 2& 
7jt|itmv^*v>>ATS£$U MJEET> i^JSfSlt, ffi^oo^lB^ 
£$l£#7c (1.68 g, 95SK)o 

(2B) 2 -X^-N,N' -fcfX (3-fc FD*~>:7xx;U) tf U ^ 
4, 6 > 

3 -75 / 7x/-;Kl.09 g, 10.0 mmol) £ 2 -X V ^-i/X.? J - )V. 
(5.0 mL) Jc^flfLfc^, 4,6-^DD-2 -X^;Hf U $i?>(0.89 g, 
5.0 mmoOSriP*., mmmm^T > 1 3 0'CT5l$&g4IJ£Lfc. 

^5=-i/>/^^y-;p=2o / i, v/ v) zm^xmrnv. mmt^m 

(0.97 g, JR^ 60*). 
•HNMRX^^ h;KDMS0, 400 MHz) , <5 :1.27(3H, t, J = 7. 4 Hz), 2.62(2H, 
q, J = 7. 4 Hz), 6. 06 (1H, s), 6.37(2H, m), 6.96(2H, m) , 7. 01 - 7. 09 (4H, 
m), 8. 91 (2H, brs), 9.27(2H, m) 0 
T^X^MHEI), m/z: 322 (M + ) e 
(iii3) 

2 - (3-th'D4'>7i^) - N ' - (3-^h*~> 

7X-J1/) fc!US$?>-4,6-5>75> (^Itk^^^|#^ 1-10 8) 
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(3A) J[/-4-^DD-6 - ( 3 - h h*D + y 7 X "Jl/7$ 

2 -X.?)V- lH-KiJ5?>-4,6-^>t^T2-^^ 
- 1 H- tTU $$>>-4. 6 -?t>WHT, 8£ft| 2 Afc|B«Lfc# 
8k\zmCTmULtc4, 6 no- 2 U 5 >(1. 63 g, 

10.0 MOl)*3-75y 7x/-;Kl.09 g, 10.0 moo 1)0 2 -Xh*^ 
/-;K5.0 mL)^$££#j* tiP^., SJfSjg-a-ft* 1 '3 0 1CT4PIIB 

&£.j$,w%mitzmmT z> z\tfsi<^i<DKj^\zm^rc(i.u g,uwm n%) 0 

'H NMR X^*MKDMS0, 400 MHz) , 6 : 2.42(3H, s), 6.50OH, i), 
6.73(1H, s), 7.05OH, m) , 7.120H, m), 7. 19 (1H, s), 10.00UH, s) 0 

h;KEI), m/z: 234 (M-H + ). 
(3B) 2-*^)l-N- (3-tFD*>>7iZ^ - N ' - (3- 

2 - 4-^DD-6 - (3-hFn+y7x-jl/7$;) fcf 

U 5^X0.71 g, 3.0mmol) £3-* h^^T-UXO. 37 g, 3.0imol) 
0 2-xh**>x*y*-;K2.O mL)M{;:fgfitj?ffl^T;&n;L> 
i^l3 0tt*5H^l^Ufc. 

^fi/>/^;-ik=2 o/i, v / v) ^M^xmmh, mmit& 

! H NMR Ts^Z h;KCDCl 3 , 400 MHz), 6 : 2.40(3H, s) , 3.75(3H, s), 
6.160H, s), 6.59- 6. 74 C4H, m), 6.75(1H, t, J= 2.2 Hz), 6.83(1H,. 
t, J = 2.2 Hz), 6.95(2H, brs), 7.13 0H, t, J = 8. 0 Hz), 7. 18 (1H, t, 
J = 8.0 Hz). • 

TXX^MKEI), m/z: 322 (M + ). 
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2-*^;i'-N,N' -tfX (3 - k HD + ->7xn;V) fc!U5^>- 
4,6-^75> («7SflS-&«l## 1 - 2) 

4 , 6 - 5? # P D - 2 - k U ^ ^ ><£>ft 0 4 , 6 - V Z P D - 

l H NMR X^d7 h ;KDMS0, 400 MHz), 6 : 2.35(3H, s), 6. 05(1H, s) , 
6.35C2H, m), 6.92(2H, m), 7. 00 - 7. 1 0 (4H, m) , 8. 95 (1H. brs), 9.30UH. 
s) , 

7X7^^ h )]/ (EI), m/z: 308 (M + ). 

m&m 5) 

N,N' -kX (3-tF0^^7i^) kU^>-4, 6-5>7 

^ > 1 - 1 ) 

l H NMR X^£ WKDMSO, 400 MHz), 6 : 6. 20 (1H, s), 6.38(2H, m) , 
6.92C2H, ■), 7.01-7. 13(4H, m) , 8. 25 (1H, s), 9.02UH, s), 9.3K1H, 

S) 0 ' 

VXX^^ MKBI), m/z: 294 (M*) . 

N,N' -kX (3-tHP^^7i^^) kU55>>-2,4-$?7 
5 > ({ajsft^i#^2 - 1 ) 

4,6-y^n-2 -X^;VkU 5 3>>0ftt)K: 2, 4-5>*PPE 
fe(JK^80%) o 

'HNMRX^hJl/ (DMSO, 400 MHz), <5 : 6. 46 (2H, d, J = 8. 6 Hz) , 6. 63 (2H, 
m), 6.85UH, s), 6. 95 - 7. 06 (2H, m) , 7. 10- 7. 30 (3H, m) , 7.93(1H, d, 
J = 8.2 Hz), 9.62UH, brs), 10. 47 (1H, s), 10. 80 (1H, s). 
^XX^MKEI), m/z: 294 (M + ) . 



WO 03/045923 



52 



PCT/JP02/12265 



(«iS0J7) 

5, 6 -S^S^-N.N' -tf* (3 - h h , D+->7i-W. tf U ^ 
^>-2,4-i?r$> (^fc-gr^-Jf 2-11) 

T^fBfc##|£#fc(J]« 7858). 

'H NMR h )V (DMSO, 400 MHz) , 5 : 2.12(3H, s) , 2. 37 (3H, s), 

6.490H, dd, J = 1.6. 8.2 Hz), 6.67(2H, m), 6.88(1H, t, J = 1.6 Hz), 
6.94- 7.20 C2H, m) , 7.06(1H, d, J= 8.2 Hz), 7.18(1H, t, J = 8.2 Hz), 
9. 40- 9. 60(4H, brs) c 
VXX^^h;KEI), m/z: 322 (M + )„ 

2 -y^^-N.N' -tfX (3-hFD+y7i^) tf >J 5 *? > - 
4 , 6 - v 7 5 > l - 6) 

4,6->>£.Dn-2 -X^;Hf U 5 $?>©ft 0 fc 4, 

Bik&MZntzWm 73*), 

'HNMRX^MP (DMSO, 400 MHz), <5:0.94(3H, t, J = 7. 5 Hz) , 1. 38 (2H, 
sextet, J = 7.5 Hz), 1.76C2H, quintet, J = 7.5 Hz), 2.64(2H, t, J 
= 7.5 Hz), 6.08C1H, s), 6.440H, dd, J = 1.6, 8.0 Hz), 6.95(2H, d, 
J = 8.0 Hz), 7.00C2H, m), 7.08(2H, t, J = 8.0 Hz), 9.17(2H, s), 9. 40(2H, 
s). 

MKEI), m/z: 350 (M + ) 0 

4,6-^^DD-2 -X^;Ptf U 5y>©^DI:4,6-y^DP- 
2 -7D e;Ptf U 5$>>*J8V>T, »I«2Bfc|Btl,fc^ftfc!pi; T 
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'H NMR 7s^9 h)V (DMSO, 400 MHz) , 6 : 0. 96(3H, t, J = 7.2Hz), 1.79(2H, 
sextet, J = 7.2 Hz), 2.58(2H, t, J = 7.2 Hz), 6.06UH, s), 6.37(2H, 
dd, J = 1.2, 7.6 Hz), 6.96C2H, d, J = 8.8 Hz), 7. 02 - 7. 07 (4H, ■) . 
8.90(2H, s), 9.28(2H, s)o 
•?XX^^ b ft (EI) , m/z: 336 (M + ). 

m^m io) 

N.N* -tfX (3-kFD*'>7i-JV) - 6 -^"P tf;i/~ 1 , 3 , 
5-hU7^>-2,4-^7^> (#J*tt;&tJ#^ 4-11) 

2,4-^^nD-6-xf;i,-i,3 I 5-h<J7i?>©^Dt:2,4 
-i?*DD- 6 - ^0 1 . 3, 5 - b U 7$>>ft/IV»T, tt£H 1 

B fcB*bfc*J5fefc*PCT«IBfl3^*S#«:(«* 62%) o 
l HNMRX^# b)V (DMSO, 400 MHz), <5 : 0.96(3H, t, J =7. 2 Hz), 1.77(2H, 
sextet, J = 7.2 Hz), 2.5K2H, t, J = 7.2 Hz), 6.42(2H, dd, J = 2. 0, 
8.0 Hz), 7.05(2H, t, J = 8.0 Hz), 7.14(2H, brs), 7.3K2H, d, J = 8.0 
Hz), 9.26 (2H, brs), 9.5K2H, brs). 
*7XX^# b;KEI), ra/z: 337 (M + ). 

mMM 1 1) 

If g -5>>>4, 6 -^75 > (0S*ftl'&*l## 1 - 3 0) 

3 _;*^,>7~U >CD^0I:3-If;i'75;7x;-J^I^T, 

'H NMR X^# (DMSO, 400 MHz), 5 : 1.06(3H, t, J = 7. 3 Hz) , 2. 32 (3H, 
s), 3.87(2H, q, J = 7.3 Hz), 5.39(1H, s), 6.25(1H, dd, J = 2.2, 8.0 
Hz), 6.6K1H, ■), 6.66C1H, d, J = 8.0 Hz), 6.7K1H, dd, J = 2.2, 8.0 
Hz), 6.860H, d, J = 8.0 Hz), 6.92UH, t, J = 8.0 Hz), 7.05UH, a), 
7.25UH, t, J = 8.0 Hz), 8.28(1H, s), 8.680H, s), 9.17(1H, brs), 
9.65(2H, brs) 0 

^XX^WKEI), m/z: 336 (M*). 
(§m0U 2) 
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N.N.* -tfX (3-kFD^y7i^) tf>J^>- 3, 6 -PT 
5 > (0>m ft 5 - 1 ) 

4, 6 -$>*DD- 2 -X^Hf U5$?>©ftDfc3. 6 - p n fcf 

'HNMRX-s^ h;P (DMSO, 400 MHz), <5 : 6.28(2H, dd, J = 2. 2, 7.7 Hz), 
6.96- 7.07 (4H, m), 7.06(2H, s), 7.44(2^ t, J = 2.2 Hz), 8.78(1H, 
s), 9.230H, s). 

VXX^^h;KEI), m/z: 294 (M*) 0 

cmmmi 3) 

2 ^-N.N' -IfT, (3-tHo^>'7i^) tf i j 5 ^ > _ 

4, 6 - y7$> (M^fc-£#>#-J§- l - 2 2) 

4,6-^DD-2 -X^;i/tf U 5 v>®ftD fc 2-7^/-4 >6 

fBft;-g-#j£#7c OR* 55*) a 

'H MRX^Z hJKDMSO, 400 MHz), 6 :5.49(1H, s), 6.35(2H, d, J = 
8.0 Hz), 6.75(2H, brs), 6. 77- 6. 86 (4H, m) , 6.96(2H, t, J = 8.0 Hz), 
9.14(2H, brs), 9.36C2H, brs) 0 
^XX^# h;MFAB), m/z: 310 (M+H+). 
(li^Jl-4) 

4, 6 -^DD- 2 -X^;Hf U ^ v>0f^Di3 4, 6-^DD- 

«H NMR h )V (DMSO, 400 MHz) , 6 : 2.48(3H, s), 5.9K1H, s), 

6.39C2H, dd, J = 1.4, 8.0 Hz), 6.92C2H, d, J = 8.0 Hz), 6.99(2H, m), 
7. 06 (2H, t, J = 8.0 Hz), 9. 01 (2H, s) , 9.31(2H, s)'. 
TXX^^hjKEI), m/z: 340 (M + ) , 
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mfem 1 5) 

4 j-^Dn-2 -IfJVH'J >y>0^DH4,6-^^D- 

l H NMR 7.^9 V )V (DMSO, 400 MHz) , 6 : 1.04(6H, t, J = 7.3 Hz), 2.42(3H, 
s), 3.80(4H, q, J = 7. 3 Hz), 4.870H. s) , 6. 50- 6. 60 (6H, m), 7.09(2H, 
t, J = 8.0 Hz), 9.42C2H, brs) 0 

h ;KEI) , m/z: 396 (M + ) 0 
($33103 16) 

g-^j.^^-N.N' (3-tPD + ->7i^) -1,3, 

5 _ j. ij yyy- 2 , 4 -S?75 > (WaHl^ 4 - 8 1 ) 

l,3,5-h'J7^>©ft0fc6- 

^h^>'-2,4-> ? ^DP-l,3,5-hU T^XIO.O moDSJBV* 

'HNMRX^ MKDMSO, 400 MHz), 6 :0.94(3H, t, J = 7.2 Hz), 1.42C2H, 
sextet, J = 7.2 Hz), 1.70(2H, quintet, J = 7.2 Hz), 4.3K2H, t, J 
= 7.2 Hz), 6.43C2H, dd, J = 2.0, 8.0 Hz), 7.05(2H, t, J = 8.0 Hz), 
7.14C2H, brs), 7.25C2H, brs), 9.28(2H, brs), 9.45(2H, brs)o 
h;KFAB), m/z: 368 (M+H*). 

7x -;V) - i,3,5-bU7^>-2,4-^T^> ( 01 aMfc 
4-85) 

7x/-jI/OftD £ 3 -If;V75;7x/-JVSl^T, ^ii^J 1 B 
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'HNMRX^ h )V (DMSO, 400 MHz), 6 : 0. 83 (3H, t, J = 7. 3 Hz), 1.08C6H, 
m), 1.2K2H, m), 1.52 (2H, m) , 3.79(4H, m), 4. 02 (2H, m), 6.60- 
6.70C6H, m), 7. 15(2H, t, J = 8.0 Hz). 

h;KFAB), m/z: 424 (M+H + )o 

mmm 1 8 ) 

N, N * - tfX ( 3 - t H D^J/7iZJl/) - 5- "hPhfU5v>- 
4.6-S?7$> (0il^fc-£tl## 1-17 3) 

4,6-^^no-2-X^!fiJ$^>0ftOf:4 l 6-^^DD- 
5 -n hP t!U $S?>feffl^T, 8£ft2 B fciB«Ufc:£j£fc2pi;T« 
I3ft£^£#fc (iR# 80^) o 

l H NMR Ts^ty h ;p (DMSO, 400 MHz), 5 : 6.65(2H, m), 7.95(2H, m), 7.10 
-7.22(4H, m), 8.20UH, s), 9.60(2H, m) , 10.80(2H, brs) 0 
h;KEI), m/z: 339 (M»). 
(Hitflll 9) 

N,N' -fc?X (3-kFn^>-2-^jV7i^) tfU£^>- 
4,6-$>7$> - 8 6) 

4,6-y^DD-2 ~X.^)V fcf U 5 > CD ft 0 4 , 6 - i> # P D tf 
U ^ v > £ ffl V* , 3-75 / 7i;»J|/0^DfC 3-7^7-2-*^ 
J^iy-)^|^T, Hi 2 B fcMbfclfriSfcJpCTfclBfc^fc 
£»&OK*40X). 

'H NMR h ;i/ (DMSO, 400 MHz) , 6 : 1. 95 (6H, s), 5.48(1H, s), 

6.6K2H, d, J = 5.3 Hz), 6.73(2H, d, J = 5.3 Hz), 6.92(2H, d, J = 
5.3 Hz), 8.00OH, s), 8.29(1^ s), 9.30(1H, brs) c 
*?ZZ^P h)im), m/z: 322 (M + ). 

N , N ' - (3-bFn + e/-2-^f^7x„Jl/) tfU.^>?>-2, 
4 -5?75 > (^fw{b-&«#-^2 - 10 1) 

4,6-^700-2 - X^;P tf U 5 5> ><£> ^ 0 2 , 4 - V 9 P P tf 
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U^> ? >(0.74g, 5.0 mmol)£fflV>, 3-75/7x7 -AOiX 

MKEI), m/z: 322 (M*) 0 
m&M2 1) 

N , N ' -tf* (3-kFD^^-4-^h + ^7x^) tf U 5 v > - 

. 4, 6 -5?7 5> (0iJ*Mb£^#-§- 1 - 8 8) 

4 , 6 - D D - 2 -X^Ptf U 5 t> 4 , 6 - D D K 

67*) 0 

l H NMR h )V (DMSO, 400 MHz), 5 : 3.73(6H, s) , 5.93(1H, s), 

6.8K4H, m), 7.00(2H, s), 8. 1 2 (1H, s), 8.7K1H, brs), 8.99UH, brs). 
7^X^^ MMEI), m/z: 354 (M + )o 

2,4-S?75> (^J^ib'&%#^2 - 6) 

4 l 6-^^DD-2-IfJHf'J5^>©^Dl:2 ) 4-^^On- 

l R NMR h ;p (DMSO, 400 MHz), 6 : 2.36(3H, s), 6. 17 (1H, s), 

6.46UH, dd, J = 1.9, 8.5 Hz), 6.50UH, dd, J = 1.9, 8.5 Hz), 6.94(1H, 
s), 7.01-7. 12(3H, m), 7.20(2H, t, J = 8. 5 Hz) , 9.35UH, s), 9.44(1H, 
s), 9. 50 (1H, brs>, 9.80(1H, brs). 
V^X^ h;KEI), m/z: 308 (M + ) . 
(§3S£0iJ2 3) 

2- ^^;l/-N- ( 3 -V D D 7i^ik) - N ' - (3-kFD+>'7 
xX;i/) eU55?>-4,6-S>7 5> (f!J^^^tl#-% 1-16 1) 

3- ^ h^i/7-U ><D^!9ll3-^OD7^U >^fflViT, Uli 
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3 Bfce*Lfc#ttfc*CT*Efc*#^#fc(JK* 5730. 

'H NMR X^ b;KCDCl 3 , 400 MHz) , 5 : 3.49(3H, s), 6. 10 (1H, s) , 

6.62UH, dd, J - 2.0, 7.6 Hz), 6. 73 - 6. 78 (3H, m) , 7. 04- 7. 1 1 (2H, a), 

7.17-7. 25(2H, m) , 7.33(1H, t, J = 2.0 Hz) 0 

TXX^ h;i/(EI), m/z: 326 (M + )o 

mmm 2 4) 

2 -*5F;P-N,N' (4, 6-^7^tn-3-t 

xx;i,) tf U 5 i?>- 4, 6 -S?7 5 > <0fj*fl3 1-17 1) 

2 -j*^;Hf U $y>^ffl^, 3-75;7xy-^O^DH5-75 
7-2, 4-^7J^D7x7-;^ffl^T,gi|j 2 B fcBB* U&^tfe 

'H NMR X ^ ^ h ;KDMSO, 400 MHz), <5:2.30(3H, s), 5.77C1H, s), 
7.2K2H, t, 3 J HP = 11.0 Hz), 7.4K2H, t, 4 J HF = 8. 8 Hz) , 8.58(2H, brs), 
9.79C2H, brs) 0 

VXX^^h;KEI), m/z: 380 (M + ). 
(»jfifl|2 5) 

2 --f V^Dtf;P-N,N' -EX (3-kFDt*/7x^) tf U ^ 
'7>-4,'6-J?75> 1 - 5) 

4,6-^DD-2 -X^;Hf U 5$>>©fte>fc4.6-5>£DD.- 
2 - ^V 7*0 U 5 5>>*flV>T, «S6« 2 B fcfifcb&l&gcfclp 

vTmmik&mzntcwm 65*). 

'HNMRX^* h;KCD,0D, 400 MHz), <5 : 1.32C6H, d, J = 6. 9 Hz), 2.88(1H, 
septet, J = 6.9 Hz), 6.08UH, s), 6.47(2H, ddd, J = 0.9, 2.2, 8.1 
Hz), 6.90(2H, ddd, J = 0.9, 2.2, 8.1 Hz), 6.98(2H, t, J = 2.2 Hz), 
7.09C2H, t, J = 8.1 Hz). 
•7XX^ MKEI), m/z: 336 (M + ) . 

(mmw2 6) 

2-^^-N,N , -H7>(3-tFD^i/-5-hij7J^D^f 



i 
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4,6- ^ ^ o d - 2 - xg^;i/ tf u $ > 0 ft tHc 4 , 6 - ^ i7 a a - 

2 - U =«^>£flH^ 3-757717 -)V<Dft 0 3 - 7 5 

/ - 5 - h U 7Jl/tD^^7i;-;^I^T, JSiifcl 2 b {ctamt 
7c#&£^t;T^f2ft£^£#fc:(JK^ 43*). 

l H NMR MKCD 3 0D, 400 MHz) , 6 : 2.46C3H, s) , 6. 05 (1H, s) , 

6. 68 (2H, m), 7. 30 (2H, m) , 7.34(2H, t, J = 2.0 Hz). 
WKEI), m/z: 444 (M + ) . 
(«I«2 7) 

N,N ' - ( 3 - h FD^^7i^Jl/) - 6 1,3,5- 
hU75?>-2,4-5?75-> (095*fc-&«J## 4 - 1 ) 

2,4-y^nn-6-i5 : JI/-l,3,5-l>'J7y>©ftD(:2 ) 4 
- e;^ a p- 6 1 , 3 , 5 - h u 7^>£ffl^T, Sjfi^l 1 b 

fcSBttbfc^^fc:Jfli:T«IH^^'»&#fc (JR* 73*). 

'H NMR X ^ ^ h;KDMS0, 400 MHz), 6 : 2.29(3H, s) , 6. 43 (2H, dd, J = 

2.4, 8.0 Hz), 7.06(2H, t, J = 8.0 Hz), 7.13(2H, brs), 7.30(2H, d, 

J = 8.0 Hz), 9.27(2H, brs), 9.53(2H, brs) 0 

•7X7>^^ WKEI), m/z: 309 (M + ). 

6 -T^lz-N.N' -tfX (3 -b FD + y7i^^) -1,3,5- 
h'J7^>-2,4 i -^75> (fljtffc'&toM 4- 2 1) 

2,4-i^DD- 6-X^;i/-l, 3, 5 - b V TPXDttK) \Z 6 - 
2,4-^^PP-l ( 3,5-h'J7^>$ffi^T, MMM 1 B 
l;:g2f*Lfc#&£^DT^f3{b£tl£#fc(^ 6850. 
■HNMRX^^ MKDMSO, 400 MHz), 5 :0.92(3H, t, J = 7. 3 Hz), 1.37(2H, 
sextet, J = 7/3 Hz), 1.73(2H, quintet, J = 8.0 Hz), 2.5K2H, m), 
6.42C2H, dd, J = 2.5, 8.0 Hz), 7.05(2H, t, J = 8.0 Hz), 7..13C2H, s), 
7.3K2H, d, J = 8.0 Hz), 9.26(2H, brs), 9.5K2H, brs). 
MKEI), m/z: 351 (M*). 
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(mmw2 9) 

N,N' -^^^;t/-N,N' -t?X (3-h FP*5>7x-;P) tf'J 
5^>-4,6-^7>> (i^ftff 1-2 8) 

4,6-^^np-2-x^;i/tfU^> ? >©^DtC4,6-^^PDt! 

'HNMRX^* h;KDMSO, 400 MHz) , <5 :3.28(6H, s), 5.50OH. s) , 6.54 
-6.64C6H, m), 7.1K2H, t, J = 8.0 Hz), 8.21(1H, s), 9.50(2H, brs)„ 
VXX^£ MKEI), m/z: 340 (M + )o 

x-;i.) (fU5^>-4,6-^75> <«SMt£4&#*l-3 1) 

4, 6 -S>*p D- 2 -X5^;Hf U 5 S>>©ft D fc 4, 
2 -*^;Utf U $5>>*JBtt, 3-75;7x;-^Ofc 3 

fc£-#f£f#fc(iK^ 45*) 0 

»H NMR h )V (DMSO, 400 MHz) , 6 : 2. 31 (3H, s), 3.28(6H, s), 

5.35(1H, s), 6.53-6.6K6H, m), 7.09(2H, t, J = 8.0 Hz), 9.48(2H, 
brs) 0 

VXX^^h;KEI), m/z: 336 (M + )„ 

immms n 

S-'fy^-N.N' (3-fc HDWiZJP) -1,3, 

5-h'J7^>-2,4-^7$> (fl^«H4-2 6) 

2,4-5?^PD-6 -X^;P- 1 , 3 , 5 - h ij 7?><DftV) \Z 6 - 
<f V??)\>- 2, 4->?^DD-l,3,5-h Ure^tflUT, K£fl 

1 B fcfaifcbfc#&K2pCTlS§3ft^tf£#£: (ir^s 50%). 
'HNMRX^ K;KDMS0, 400 MHz), 5 : 0. 99 (6H, d, J = 6. 8 Hz), 2.42C1H, 
m), 2.49(2H, d, J = 7.2 Hz), 6.54(2H, dd, J = 1.5, 8.0 Hz), 7. 00 
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-7.09C2H, m), 7.1K2H, t, J = 8. 0 Hz), 7.2K2H, m) . 
TXX^^ WKBI). m/z: 351 (M + ) . 

-l,3,5-h'J7^>-2,4-^75> ( #| # 4 - 2 1 

2) 

'HNMRX^ h;i/(DMS0, 400 MHz), 6 : 1. 13 (3H, t, J = 7. 2 Hz), 1.96(6H, 
s), 2.5K2H, q, J = 7. 2 Hz), 6.87(2H, d, J = 8.0 Hz), 6.98(2H, brs), 
7.02(2H, d, J = 8.0 Hz) e 

WKEI), m/z: 351 (M + )„ 
(§3i£0J3 3) 

6-t-^^;V-N,N' - t'X (3-kFP.^y7i^) -1,3,5 
-h'J75^-2,4-S?75> (^J^{b^t/#^4 - 3 6) 

2,4-^OP- 6 -X^;V- 1, 3,5-h'J75?>OftDfc6-t 
2, 4 -5>* O 1 , 3, 5 - h U T*J>*m^X. MlkM 1 

'H NMR Ts-^Z MKDMSO, 400 MHz), <5:1.32(9H, s), 6.43(2H, dd, J 
= 2.0, 8.0 Hz), 7. 06(2H, t, J = 8.0 Hz), 7.20(2H, brs), 7.34(2H, d, 
J = 8.0 Hz), 9.27(2H, brs), 9.39(2H, brs) e 
7XX^^ hiKEI), m/z: 351 (M*). 
($lj£#)3 4) 

6 - s -^^;P-N,N' - tfX (3-kFD^->7i^) -1,3, 
5-hU7^>-2,4-^T^> mmfc&Wg^ 4-31) 

2,4-i?^PD-6-IfJl/-l,3,5-h'J7^>0^Dl:6- 
. 8 -W-2,4-^na-l,3,5-h'J 7.v>£fflV>T> M3i^J 
1 B.tfB«bfc^S^2pCT^f3<b^tl^#fe.(iR¥ 52*) 0 
'HNMRX^ h )V (DMSO, 400 MHz), <5 :0.90(3H, t, J = 7.4Hz), 1.26(3H, 
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d, J = 6.4 Hz), 1.59UH, ddq, J = 6. 4, 7.4, 14.0 Hz), 1.83(1H, ddq, 
J = 6.4, 7.4, 14.0 Hz), 2.60(1H, ddq, J = 6. 4, 6. 4, 6. 4 Hz) , 4.00(2H, 
brs), 6.5K2H, d, J = 7. 2 Hz), 7.09(2H, d, J = 7.5 Hz), 7.12(2H, s), 
7.27C2H, d, J = 7.5 Hz), 9.40(1H, brs), 9.90OH, brs) 0 
h )V (EI), m/z: 351 (M + )» 

(mmm 1 ) 

HeLaiM£, 9 6 £x;P 5 £ D 7 V - Y\Z 1, 000 B/V Xjl/ £ fc Z> <fc 
5 \Z, 10%#£MbFBS (Fetal Bovine Serum, ^ v jfiL tit ) 
tfMEMigiffi (Minimum essential medium: SIGMA CHEMICAL ftig) (en 
^^Xiil, 5% C0 2 #£T> 3 7T3T-f>+a^-^(;T-|g 

K (dmso) dmso 

omfe&mWO . 1 fi*%^T(C^§cl:3 l:MEM«ffi!Tff UtiH 
nmVtcMmizmtoL, iSTSn'f HIS CAJ3 l-40 : SIGMA CHEMICAL 
ft§2) SMEMig^fc^^bfefe©^, Aj3 1-40 ^ft^^g 1 0 0 ng/ 
mL £fc%J:?\zmtlLtc.o 5 % #iMfc F B S £-£trM E Mig*{& 1 0 0 
ML/^I^T, 5% CO^ftT, 3 7 iCT-f a.*- ? LT 

A3 1-40 lilflCiiLt, -Hfeigf^ z.t\z£.r>T^a 

&fefc-&moum^*?$.&z>tz#>, mm<Dfr<D%<D, mmiz a j3 1-40 

J£B, MTT[3- (4, 5 — dimethylthiazole- 2-yl) - 2, 5 - dipheny 1 
tetrazolium bromide : fn^M^lUftig] £ U >^j^|ff £S:fe:^7R (P 
BS) T5 mg/mL tc P M L £ & © £ 1 0 fil/Vx.jmtoV, 5% CO, 
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bfc#;w*7if>'fe*£ 1 o o m l /V3L)V<d-< - fr&unx-x 

£JBV>TJfc'fij£* (A570 nm-A650 nm) Srff ^ H e L alSSCMTTS 
EM (%)=[(a-b)/(a-c)]Xl00 

±5£4«, a», fc$!lfill#©MTTS7Et&&^b, b tt* A/31-40 £<fc 

B#<Z>MTT&7Gti£^1""o 

^6 fc, He L aMftfcfctt* A/3 1 - 40 (100 nM) ©MTTfijcffi 
ffiTflPMf^ffl £ 5 0 ( I C 50) tltit. 

g 6 



tfc&4b'&«& I C 50 Urn) 



1 ©fb^fcl 


3 . 


5 




i . 


9 


mm Aofc&w 


6 . 


0 


mm 5 oit^m 


9 . 


6 


mm 6 (Dfc&m 


6 . 


7 


mm 8 ©^$1 


5 . 


5 




2 . 


4 


mm i o (Dit&w 


4 . 


2 


mm 1 3 <D4k&m 


5 . 


5 


mm 1 8 (Dit^m 


3 . 


8 
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mmm 2 1 mt^m 

SI 36 01 3 3 (Dit&m 

umm 3 4 (Dit^m 
mmm 3 5 <D4t&® 

«jS0j 3 6 <Dik&m 



2 . 



5 . 



4 . 



2 . 



2 . 



8 



4 



2 



4- (7-kHD + J/-2, 4, 4-hiJ^;i/-^OT>-4-f 

, MTTMTctifST^atj^^^ 5 0 %m.mmm acso) tUTHjtu 

M«aftMtftff«f^A^O^TOtt«^rtt®Mtt, J. Neurosci., 
Vol.20, 2003- 10 (2000)teB*©#ttfc*i;TfTofc. Tfcfel,, 31 

fctttttf-*f|sjfcU ^7>0-fHia (A/8 1-42: SIGMA CHEMICAL .&«) 
*J:r^«Jft« 1X1412 OflS^*«**LfcAl»#|l«tefttt«lH-ft 

ft** i (Dit&mitm ^fcaueTtt, Aiitu^© a* 1-42 ©^ 

fttt5 0 0 nMTSD, 8S«il®^«(Z)id[M:l Mg/mL 

SSi§0!l 1 2 ©fc£**flV>fcW£T?HU Alifil^© A/3 1-42 <Z>* 

tttti mmt^d, mmmi 2(Dit^m<omm\t3 #g/n,-c*ofc. ta 

ff&S£LfciiMJf fc, 1 0 OHzTl 0 0/t^(DXIftMi« 

mmv, mm^mmmiz & 0 momm i^tyxttfe (Held 

excitatory postsynaptic potent i al : fEPSP) £$!l^Ufc 0 

fimmmm*mm lt* e> 3 o#^i £ f e p s p ^ss^u f e p 

SPVmZ (fEPSP slope ft, £fr$IU 0-20^ 2 
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0-4 0 4 o'~ 6 0#©K© fEPSP slope ffi©¥*5lft£#«>fc- ^ 
©*»*50i»O3iUfTofc.'tt*ft*7lC»-r. *^©«ttt, 5 0© 

«iiux, Aiw*tt*©*^ttffl«kfcAtt«*fc» A/31-42 

S**UfcAXW*ircttfflabfcfctt«fr^ »5S«lXttl 2 ©ft 
^tl©^ ; &^^^feAX^#II^TfjMaUfe^'l4^M-^^^T, IQtt 

©&#T f E P S P [mV]^U fEPSP slope it [% 1 ©^{fi 

S 7 



fEPSP slope ft [K] 



0-20 [#] 20-40[#] 40-60 [#] 



158. 8± 5. 2 157.5±4.2 155.6±5.4 

A 0(5OOnM) 145.8+5.8 136.1 + 4.0 113.0 + 2.6 

mmmi oit^mduig/^i) 155.3+3.4 156.5+3.9 155.8+5.0 

A 0 (500nM) 

tftStt 1 ©fcG-ftOjigM) 150.0 + 8. 4 149.6 + 6.9 151.2 + 7.5 
Hgfe2 

H5.8 + 5.8 136.1+4.0 113.0 + 2.6 



Aj3 (UM) 132. 3 + 8. 8 114.4 + 6.4 103.7 + 5.4 

J*jt0m©<fb£«l(3/ig/mL) 175.3 + 7. 4 162.9 + 9.8 160.8 + 10.3 
A MUM) 

+»»«12©fl3-&«(3tfg/lL) 161.7 + 2.6 148.1 + 3.1 146.2 + 4.6 
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tcik&M* AjS 1-42 k&\Z 5 mm®M%km*1r& £ t f), Aj3 1-42 

4- (7-kFD*'>-2, 4, 4-h^^-^DY>-4-^ 
fcOlAT, ±flBKIfc2rfc£EfcfcLT, fEPSP slope fit [%] ©spi^ffl £ 

S 8 



fEPSP slopeffi[%] 



0-20 [#] 20-40 [^3 40-60 [#] 



155. 5 ± 5 . 3 
1 22. 8± 7. 1 
149. 7=b 1 6. 1 
137.3±4.5 " 



o 1 . Chem., vol. 274, 25945-25952 (1999) 



A 3 (1 MM) 
ft&tfA(l#g/mL) 
Aj3 (UM) 

Hb^fcA (Ug/mL) 



158.7±5.1 157.5±4.1 

133.5±9.5 123.8±6.6 

168.6±13.0 U6.6±15.9 

159.5±6.6 142.8±5.4 
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£ I B fc © # K ^ C T & £ & o . 

a js ommitmrnftmomfertes a 3 1 - 4 2 ©ngn* 2 5 ^mt 

A/31-42©*, A 3 .1 - 4 2 &ft£fl 

2 0 y^^^-zs a > lt> A 3 ©H$MbBl^f£ffl ©$Dt£fro fc. 
amttA/3©^*fPffl©W«T?tt, A3 1 - 4 2©^m»2 5 [lUX 
Y) , ftjfiflHXttfiitfcl 1 2Tf^«nfcflI^*©I*tt** 1 o 0 

M g/mLT&ofco A 3 1 - 4 2 £ 3 7 <CT2 Hfyi7^3 BUM 

£«nbfc*>©, RtfSSsjJPLfcV>A3 1 - 4 2 IC2B^>*a 
/S-*>3 >UT, &I£#A j3 ®##f£JB©«IJ£&fTofc. 

a 3 (Drnmitumftm tmmtfiA 3 ©#£¥f£ffi©$i/£te, ±iBiii 

ti^^f^tlfct^^HOO/tL, ^g7K 8 0 0 L, ^u->> 
(lOOmM) lraLR^t77k'> (lOO^M) 50/iL$^a 
hiatlT, i!>ig$tfi4 3 5 nm> £#$£4 9 0 nmT0S3fcS 

5^m&> ^9 Hit. ^*©ffi»> A31-42 ( 2 5 /iM) ©#•£ 

®m$L&4 3 5 nm, mft&fi4 9 0 n mT ©3*ft& b T# £> ft 
ytm^^m&l 0 O^tlTS^Tltlilfc^OTfeO, 3 075S9 
HI 6 tifc 3 fl7i^ 9 ±«*P«£*C** • 

*ifi, r^^3j &§^m©<b&ti£^fc}lfl?££^U, r^^4j « 

tt£011 2 ©{b^^^ffl^feSS^^^b, TA3JttAj3 1-4 2^^-To 

% 9 
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3 



Aj3 ( 25 m M) 
A<3 (25 MM) 

+ mmm 4 (iooMg/mD 
mm4 



100.00±1. 18 



16. 26±5. 30 



100. 00±8. 88 



30. 63 =h 1 . 26 



Aj8 (25 MM) 
Aj8 (25mM) 



100. 00±2. 24 



1. 69±1. 324 



100.00±2.07 



28. 49±5. 17 



+ mmm 12 oit^m oooMg/iU 



mm*Bf$Ltcz.t*xk-r 0 l^u mmmmm\zmmm4<Dit^mx 

tmmK> J&fczntcAp ommttftrnt zftmtt^r % c tufimtfr 
mmm 1 ) mmm 1 oit^monm 

S^i©ft^5g, ait 8 9 5 &-R.TSY**uny?yyy 1 

l (Dit^m 5 g, 8 6 5 gRtfffig&&t Hn + ^n t? 
;Hr;pn -X 1 0 0 g SiB£'Lfc&, 1 0 % b H d + $/^d tr;nr;i/n 

-7s*®m 3 0 0 ^gsaiATtt^-rs. tai u^m^js^t 
mmn<Dfc&!%}5 g, at nsg, h^nn^^y^ 58 
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(i^JM4) Hi l ©ft-g-fc©^ 

SS£09 1 ©^$5 g>?L«S 90g^>)tony7>^> 34g, 

-T^^bfc^, ^^j^th^ts <tt^j^#e>ft£ 0 
[git±©*ijtf*Jttg&] 

mib-m (i) §wr^>^^ti^^wr§*^Bj©E^^, i37$ 

7 p-f F— 08*.fc£, 7;i/7A^Y-i, 2liSi, ft^E^P 

F— MHiy^D^H-^X, tAtt75D>f BfjfiL 
fTSD'f H—>X, it&&7$ P-T FMffiJfou ^D^y7z^h • 

R»ttiC>Bltt7 5 P-T F, ft*75D^P-S/X, [8Jate*S»tt75 a 
F— >X©^MXtS&£S3iJ£ UTtiT^r), $?£L<&, 7;i/y 
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l. Tia-jKsfc (I) 




(I) 



z»«, c-c t 7)Vn*z/&, *)ijj?hm. c,-c 6 
tib^ (in (vi) 




do 




(no 




(IV) 



R 



(V) 



N=N 

\ / 




(VI) 
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c,- c 6 7)V^)i^m, 7^/1, ty-feKte^-c-Cej;^ 

< tt^-c,-c„7;i/+;i/T$ 
R 9 tt, c,-c 6 7;i/*;i^ c,-c 6 7^3^->a, c,- 

R 1 0 ]kz£R 1 1 zKSsjshk c,-c, 7;i^;i/&, c,-c 6 

7)Vn*>>M. C,- C.T^^tSXHt/- b< c,- c 6 7;p 
^7^/s^t.) 
T^^n^s^^-To ] 

tt>-o^MibTttt57jP7;\'f?-i(D : fg5ix}i}&iii. 
2. te-jkss (vii) 
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Ate, TfBiS (II) (VI) 




(II) 




(III) 






(set, 

<tt^-C,-C,7^7§/i*sU 
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3. m#<D®mn2m\z#\,*T, r'r^r 2 ^, 7knticifx« 

5£ (II) *m?Z>m (5£*, R 3 ^\ fcS&JTF* C^CsTJl/^k Ci-Cj 

r;u^;i/5 1 ^xtt ; Ey- ! bb<«v-c 1 -C3 7jwt^/stsd> r 4 
frmm^xte-btimT'&z,), ^ (no ^tt^i (a** r 6 r# 
r 6 ^\ TK^m^xttCx-Cay^+^sifss.), & (iv) & 

(5S4», R 7 RtfR 8 ^ 7K^IS : ?XttC 1 -C 2 7;^ 
£ (V) &l€lrZ>m (5£4>, R 9 ^, Ci-Cg 7*3r;k Cj 
-C 4 7^3#'>XUC 1 -C 4 7KmST*5.) X«^ (VI) £WT 
£S (a**, R 10 33: R 1 &*m&\z* jMUTFXfci: C x - C 3 7)V*)V 

5£ (II) ^ftSS (5£if, R 3 /^, Tjc^M^, Ci-C^MJk c x -c, 

^Ji/^^ftxttty- 1> b < fcv- c,- c, 7;p^^7 $ yiT-s o , r 4 

7jc^Ig^Xtt-hD*TS?)o), 5$ (III) SWtSS (5£«K R 5 ^> 
tK^M^TSD, R 6 ^, /fMttl^it^^.), (IV) 

(5*** r 7 rcxr 8 ^, ymm^rbZo), a (v) &s (ss*, r 9 

Ci-C, 7JP*;V, C ! - C 4 7J^ C ! - C 4 7Jl/+Jl/ftSl? 

XteiS (VI) £^-T£^ (^tf, R 10 RtfR ll *«, TjC^H^TSS.) 

7 .mjk<Dmm%2m7bMm4mft$w$it£nz>^irnfr i js^^t, a^\ 
(in £#-rsg os*, r 3 ^, ^hc^ c,-c 4 T)i*)ixfe7$; 
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* (II) Mrf** R 3 ^ x^h yPtf^Xtt-f y^DKm 

R 4 #, ^DSWJ Xf« (V) ZfttZM r«#, c 

« C , - C 2 7**;h*T* tK Z ' ^t*7x^±©*|i| # ^ tt 
1 2. TB-jR^ (VIII) 
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1 3. ff^OfSBJgl 23SiC*5^T, R'&tfR 2 ^, tK^JI^T^O, R 3 fr\ 

N, N ' -h*X (3-hHn + J/7irjl/) tf U 5 > J >-4, 6- ^7$ >, 
2-^;j/-N,N' -HX (3-bFD^J/7i^) tf U =^>-4, 6- 

2-X^;P-N,N' -fc'X (3-hHD^^>7i^) tf U 5 *J >-4, 6- $>7 
5 > v 

2-^Dh 0 ;i/-N,N' -tfX (3-tFn^>'7x^) tf U ^ >?>-4, 6-^ 
7=- 

y^Dfcf;i/-N,N' -tfX (3-bHD + J/7x^) tf U ^ V > -4, 6. 
-^7$>, 

2-^;i/-N,N' — tf X (3-kHD + i/7i-;W tf U $ >>>-4, 6-^7 

2-7^/-N,N' -tfT. (3-tFD^>'7x^) tf U $ >?>-4, 6- i?7 

N, N ' -fc*X (3-hFD^'>7x^l/) -5- - h n t! U $ S?>-4, 6- 5?7 
^ >^ 

N, N ' -tfT. (3-tFo4 : ">7x^) tf U ^>-2,4->>75 
6-X^;i/-N,N' -If* (3-tHD*'>7x^) - 1, 3, 5- h U 7^>~ 
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t/yi -W -6-7D tf;p-l, 3, 5- K U Ti?V 

-2,4-y75> 

•-f!/***-N.N' -fx - Ul5 - HJ7 , 

6— t - ~? n, N'— h-n«n + ' ^ - .v 
h'J7y>-2,4-yT5>SOt 

N.N- (3-tPD^ 7l , W eu^>-3, 6 -y 7 => 

N.N' -h^ KU*5»- 8 .6-*7*> 
1 7. TB-ttjJ (i) 




(I) 
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Ate, TI3^ (II) 75M (VI) 




R 3 te> tRSBITP* C,-C 6 7;i^;H, C { -C t 7)Vn^-y^s *)l<t)7h 
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